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(57) To provide a water and oil repellent aqueous 
dispersion which is excellent in water and oil repellency 
and the waterdrop rolling property and has dispersion 
stability even in the presence of co-agents and contam- 
inants in the treatment bath. 

A process comprising emulsifying a stock composi- 



tion containing a polymerizable monomer containing a 
(meth)acrylate having a polyfluoroalkyl group as an es- 
sential component, a non-fluorine type surfactant con- 
taining no aromatic group, water and a solvent having 
a viscosity of at least 3 cP at 25°C under pressure and 
polymerizing the stock composition, and a water and oil 
repellent aqueous dispersion obtained by the process. 
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Description 
TECHNICAL FIELD 

5 [0001] The present invention relates to a water and oil repellent aqueous dispersion. 
BACKGROUND ART 

[0002] As a technique for imparting water and oil repellency to the surface of a textile, application of a polymer (X) 
10 having polymer units derived from a polymerizable monomer having a polyfluoroalkyl group (herein after referred to 
as a R f group) in the form of an aqueous dispersion in an aqueous solvent, an organic solution in an organic solvent 
or a solvent-type dispersion in an organic solvent has been known so far. Especially, application in the form of an 
aqueous dispersion is recommended in recent years in view of the problem with the working environments and the 
problem of the impact on the environment, 
is [0003] In direct production of an aqueous dispersion by polymerization of a hardly water-soluble (meth)acrylate (a 1 ) 
having a R f group in an aqueous medium, an organic solvent (such as acetone) which is compatible with a (meth) 
acrylate (a 1 ) having a R f group and soluble in water is usually incorporated in the aqueous medium as a polymerization 
co-solvent. However, if acetone is used as a polymerization co-solvent, there is a problem that the flash point of the 
aqueous dispersion is low. 

20 [0004] As a solution to this problem, use of a polymerization co-solvent with a high flash point which is highly com- 
patible with the polymerizable monomer and soluble in water is proposed (JP-A-5-263070). However, the proposed 
polymerization co-solvent has a problem that it remains on the treated product because of its high boiling point and 
increases the affinity of the treated product for water. The problem of inadequate wet abrasion durability of the water 
and oil repellency is acknowledged with water and oil repellents obtained by conventional processes. 

25 [0005] Besides, water and oil repellents obtained by conventional processes have the problem that the water and 
oil repellency decreases as the emulsion particles coagulate or precipitate due to co-agents such as an acid or an 
anionic substance (such as a dye fixative agent or an acid dye) in the treatment bath or contaminants or deterioration 
in the dispersity of the aqueous dispersion and that the textile is not treated evenly due to adhesion of the polymer to 
the mangle (gum up). To solve these problems, incorporation of a surfactant containing a nitrogen atom, a polyoxyeth- 

30 yiene group and at least five oxyalkylene groups is proposed (JP-A-9-59602 and JP-A-9-118877). However, water and 
oil repellent aqueous dispersions obtained under this proposal still have the problem of inadequate wet abrasion du- 
rability of the water and oil repellency. 

[0006] A water and oil repellent composition obtained by adding a silicone compound to an emulsion obtained by 
emulsification of a polymerizable monomer such as a perfluoroalkyl acrylate, water, dipropylene glycol monomethyl 
35 ether and polyoxyethylene nonyl phenyl ether under pressure followed by polymerization is also proposed (JP-A- 
10-245783). However, this composition has a problem that it does not function well without the silicone compound. 
Conventional water and oil repellent compositions are inadequate in terms of the property of draining deposited water 
as rolling waterdrops (hereinafter referred to as the waterdrop rolling property) and have the problem that waterdrops 
stay on the surface of the treated product. 

40 

DISCLOSURE OF THE INVENTION 

[0007] The present invention solves the above-mentioned problems and-provides a process for producing a water 
and oil repellent aqueous dispersion excellent in the waterdrop rolling property which shows excellent dispersion sta- 

45 bility and water and oil repellency even if contaminated with co-agents and contaminants and forms films with an 
excellent film-forming property, and a water and oil repellent aqueous dispersion produced by the process. 
[0008] Namely, the present invention provides a process for producing a water and oil repellent aqueous dispersion, 
comprising emulsifying a stock composition comprising the following polymerizable monomer (A), the following sur- 
factant (B) and the following aqueous medium (C) under pressure and polymerizing the stock composition to form an 

50 aqueous dispersion having a polymer (X) comprising polymer units derived from the polymerizable monomer (A) dis- 
persed in the aqueous medium (C): 

polymerizable monomer (A): a polymerizable monomer consisting of a (meth)acrylate (a 1 ) having a polyfluoroalkyl 
group or consisting of a (meth)acrylate (a 1 ) having a polyfluoroalkyl group and a polymerizable monomer (a 2 ) other 
55 than the (meth)acrylate (a 1 ) having a polyfluoroalkyl group; 

surfactant (B): a surfactant which is a non-fluorine type surfactant containing no aromatic group and contains from 
60 to 100 mass% of a nonionic surfactant; and 

aqueous medium (C) : an aqueous medium consisting of water and a solvent having a viscosity of at least 3 cP 
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at 25°C. 

BEST MODE FOR CARRYING OUT THE INVENTION 

5 [0009] In this specification, acrylic acid and methacryiic acid are generally referred to as (meth)acrylic acid. Similar 
general names such as (meth)acrylamide also hold. 

[0010] The polymerizable monomer (A) in the present invention is a polymerizable monomer consisting of a (meth) 
acrylate (a 1 ) having a R f group or a polymerizable monomer consisting of a (meth)acrylate (a 1 ) having a R f group and 
a polymerizable monomer other than the (a 1 ). The (meth)acrylate (a 1 ) having a R f group is a compound having a R f 
10 group on the alcohol residue in the (meth)acrylate. The R f group means an alkyl group having at least two hydrogen 
atoms substituted by fluorine atoms. The carbon number of the R f group is preferably from 2 to 20, particularly preferably 
from 6 to 16. 

[0011] The R f group may be linear or branched, preferably linear. When it is branched, it is preferred that the branch 
is present at the end of the R f group and is a short chain with a carbon number of from about 1 to 4. 
15 [0012] The R f group may contain a halogen atom other than a fluorine atom. The halogen atom other than the fluorine 
atom is preferably a chlorine atom. An etheric oxygen atom or a thioetheric sulfur atom may be inserted between a 
carbon-carbon bond in the R f group. The structure of the terminus of the R f group may be, for example, -CF 2 CF 3 , -CF 
(CF 3 ) 2 , -CF 2 H, -CFH 2 or-CF 2 CI, preferably -CF 2 CF 3 . 

[0013] The number of the fluorine atoms in the R f group is preferably at least 60%, particularly preferably at least 
20 80%. when it is represented by [(the number of fluorine atoms in the R f group)/(the number of hydrogen atoms contained 
in the corresponding alkyl group having the same carbon number as the R f group)] x100(%). Further, the R f group is 
preferably a group having all hydrogen atoms in an alkyl group substituted by fluorine atoms (i.e. a perfluoroalkyl group), 
or a group having a terminal perfluoroalkyl group. 

[0014] The carbon number of the perfluoroalkyl group is preferably from 2 to 20, particularly preferably from 6 to 1 6. 
25 if the carbon number is too small, the water and oil repellency tends to be low. If the carbon number is too large, the 
(meth)acrytate having a R f group can be difficult to handle. 
[001 5] Specific examples of the R f group include the groups given below. 

C 4 F 9 - [which may be any of the structural isomers such as F(CF 2 ) 4 -, (CF 3 ) 2 CFCF 2 -, (CF 3 ) 3 C- and CF 3 CF 2 (CF 3 ) 
30 CF-], C 5 F ir [such as F(CF 2 ) 5 -], 

C 6 F 13 - [such as F(CF 2 ) 6 -], 

C 7 F 15 - [such as F(CF 2 ) r ], 

C 8 F ir [such as F(CF 2 ) 8 -]. 

C 9 F 19 - [such as F(CF 2 ) 9 -], 
35 C 10 F 21 - [such as F(CF 2 ) 10 -], 

C 12 F 25 - [such as F(CF 2 ) 12 -], 

C 14 F 29 - [such as F(CF 2 ) 14 -], 

C 16 F33- l sucn as F(CF 2 ) 16 -], 

CI(CF 2 ) 8 - (wherein s is an integer of from 1 to 20), 
40 H(CF 2 ) t - (wherein t is an integer of from 1 to 20), 

(CF 3 ) 2 CF(CF 2 ) y - (wherein y is an integer of from 1 to 17), etc. 

[001 6] Specific examples wherein the R f group is a group having an etheric oxygen atom or a thioetheric sulfur atom 
inserted between a carbon-carbon bond, include the following groups. 

45 

CF 3 (CF 2 ) 4 OCF(CF 3 )-, 

F[CF(CF 3 )CF 2 0] r CF(CF 3 )CF 2 CF 2 -, 

F[CF(CF 3 )CF 2 0] z CF(CF 3 )-. 

F [CFfCF^Cf^OkCFjCF^, 
50 F (CF 2 CF 2 CF 2 0) v CF 2 CF 2 -, 

F (CF 2 CF 2 0) w CF 2 CF r , 

CF 3 (CF 2 ) 4 SCF(CF 3 )-, 

F[CF(CF 3 )CF 2 S] r CF(CF 3 )CF 2 CF 2 -, 

F[CF(CF 3 )CF 2 S] Z CF(CF 3 )-, 
55 F[CF(CF 3 )CF 2 S] U CF 2 CF 2 -, 

F (CF 2 CF 2 CF 2 S) V CF 2 CF 2 -, 

F(CF 2 CF 2 S) w CF 2 CF r (wherein r and z are independently integers of from 1 to 4, u is an integer of from 2 to 6, v 
is an integer of from 1 to 11, and w is an integer of from 1 to 9), etc. 
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[0017] As the (meth)acrylate having a R f group, a compound represented by the following formula 1 wherein R f is a 
R f group, Q is a bivalent organic group, and R 1 is a hydrogen atom or a methyl group, is preferred. 

R f -Q-OCOCR 1 =CH 2 forrnula i 

[0018] The R f group in the formula 1 is preferably a R f group containing no etheric oxygen atom or no thioetheric 
sulfur atom, particularly preferably a group represented by F(CF 2 ) n - (wherein n is an integer of from 1 to 20, preferably 
an integer of from 4 to 1 6, particularly preferably an integer of from 6 to 1 2). 

[0019] Q in the formula 1 may, for example, be preferably -(CH 2 ) p+q -, -(CH 2 ) p CONRa(CH 2 ) Q -, -(CH 2 ) D OCONRa 
(CH 2 ) q - t -(CH 2 ) p S0 2 NRa(CH 2 ) q -, -<CH 2 ) p NHCONH(CH 2 ) q -, -(CH 2 ) p CH(OH)(CH 2 ) q - or -(CH 2 ) p CH(OCORa)(CH 2 ) Q -, 
wherein Ra is a hydrogen atom or an aikyl group, and p and q are independently integers of at least 0, provided that 
p+q is an integer of from 1 to 22. 

[0020] More preferred is a compound (formula 1 ) wherein Q is -(CH 2 ) p+q -, -(CH 2 ) p CONRa(CH 2 ) q - or -(CH 2 ) p S0 2 NRa 
(CH 2 ) q -, q is an integer of at least 2, and p+q is from 2 to 6. Particularly preferred is a compound (formula 1) wherein 
Q is -(CH 2 ) p+q - wherein p+q is from 2 to 6 (i.e., an ethylene to hexamethylene group). It is preferred that a fluorine 
atom is bonded to the carbon atom of R f bonded to Q. 

[0021] The following compounds may be mentioned as specific examples of the (meth)acrylate (a 1 ) having a R f 
group, wherein R 1 is a hydrogen atom or a methyl group. 

F(CF 2 ) 5 CH 2 0C0CR1=CH 2 , 

F(CF 2 ) 6 CH 2 CH 2 OCOCR 1 =CH 2 , 

H (CF 2 ) 6 CH 2 OCOCR 1 =CH 2 , 

H(CF 2 ) 10 CH 2 OCOCR 1 =CH 2 , 

H(CF 2 ) 8 CH 2 CH 2 OCOCRi =CH 2 , 

F(CF 2 ) 8 CH 2 CH 2 CH 2 OCOCR 1 =CH 2 , 

F(CF 2 ) 10 CH 2 CH 2 OCOCR 1 =CH 2 , 

F(CF 2 ) 12 CH 2 CH 2 OCOCR 1 =CH 2 , 

F(CF 2 ) 14 CH 2 CH 2 OCOCR 1 =CH 2 , 

F(CF 2 ) 16 CH 2 CH 2 0C0CR1 =CH 2 , 

(CF 3 )CF(CF 2 ) 4 CH 2 CH 2 0C0CR1=CH 2 , 

(CF 3 )CF(CF 2 ) 6 CH 2 CH 2 OCOCR1=CH 2 , 

(CF 3 )CF(CF 2 ) 8 CH 2 CH 2 OCOCR 1 =CH 2 , 

F(CF 2 ) 8 S0 2 N(CH 2 CH 2 CH 3 )CH 2 CH 2 OCO-CR 1 =CH 2 , 

F(CF 2 ) 8 (CH 2 ) 4 OCOCR 1 =CH 2 , 

F(CF 2 ) 8 S0 2 N(CH 3 )CH 2 CH 2 OCOCR 1 =CH 2 , 

F(CF 2 ) 8 S0 2 N(CH 2 CH 3 )CH 2 CH 2 OCOCR 1 =CH 2 , 

F(CF 2 ) 8 CONHCH 2 CH 2 OCOCR 1 =CH 2 , 

(CF 3 )CF(CF 2 ) 5 (CH 2 ) 3 0C0CR1=CH 2 , 

(CF 3 )CF(CF 2 ) 5 CH 2 CH(OCOCH 3 )OCO-Ri=CH 2 , 

(CF 3 )CF(CF 2 ) 5 CH 2 CH(OH)CH 2 OCO-R 1 =CH 2 , 

(CF 3 )CF(CF 2 ) 7 CH 2 CH(OH)CH 2 OCO-R 1 =CH 2 , 

F(CF 2 ) 9 CH 2 CH 2 0C0CR1 =CH 2 , and 

F(CF 2 ) 9 C0NHCH 2 CH 2 0C0CR1=CH 2 . 

[0022] The polymerizable monomer (A) may contain two or more (meth)acrylates (a 1 ) having R' groups In this case 
they are preferably (meth)acrylates having R' groups different in the carbon number. 

[0023] When the polymerizable monomer (A) consists of a (meth)acrylate (a') having a R' group and a polymerizable 
monomer (a*) other than the (meth)acrylate (ai) having a R' group, as the polymerizable monomer (a*), a known or 
well known polymerizable monomer, preferably a polymerizable monomer having one or two polymerizable unsaturated 
groups, particularly preferably a polymerizable monomer having one polymerizable unsaturated group may be men- 
tioned. It is preferred that the polymerizable monomer (a 2 ) contains the following polymerizable monomer ( a 2i) and/ 
or the following polymerizable monomer (a 22 ) as essential component(s). 

polymerizable monomer (a 2 i): an alkyl (meth)acrylate having a C V20 alkyl group or a cycloalkyl (meth)acrylate 
having a cycloalkyl group; and 

polymerizable monomer (a 22 ): a vinyl halide or a vinylidene halide. 
[0024] The alkyl group in the alkyl (meth)acrylate may be linear or branched. A hydrogen group in the alkyl group 
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may be substituted with a cycloalkyl group. As the cycloalkyl (meth)acrylate, cyclohexyl (meth)acrylate is preferred. 
As the polymerizable monomer (a 21 ), preferred is an alkyl (meth)acryiate having a C^e alkyl group, and particularly- 
preferred is methyl (meth)acrylate, octadecyl (meth)acrylate or 2-ethylhexyl (meth)acrylate. 

[0025] The vinyl halide is preferably vinyl chloride, vinyl fluoride or chlorotrifluoroethylene. The vinylidene halide is 
preferably a vinyl halide, vinylidene chloride or vinylidene fluoride. 

[0026] Further, it is preferred that the polymerizable monomer (a 2 ) contains another polymerizable monomer (a 23 ) 
in addition to the polymerizable monomer (a 21 ) and the polymerizable monomer (a 22 ). 

[0027] The polymerizable monomer (a 23 ) is preferably a polymerizable monomer selected from monoolefins, vinyl 
carboxylates, styrene, substituted styrene, (meth)acrylamide, N-substituted (meth)acrylamides, alkyl vinyl ethers, (sub- 
stituted alkyl) vinyl ethers, vinyl alkyl ketones, diolefins, glycidyl (meth)acryiate, aziridinyl (meth)acrylate, aziridinylalkyl 
(meth)acrylate. aralkyl (meth)acrylate, hydroxyalkyl (meth)acrylates, polyoxyalkylene mono(meth)acrylates, polyoxy- 
alkylene mono(meth)acrylate monomethyl ethers, polyoxyalkylene di(meth)acrylates, (meth)acrylates having poly- 
dimethyl siloxane groups, triallyl cyanurate, allyl glycidyl ether, allyl carboxylates, N-vinylcarbazole, N-methylmaleim- 
ide, maletc anhydride, monoalkyl maleate, dialkyl maleate, substituted aminoalkyl (meth)acrylates and (meth)acrylates 
containing blocked isocyanate groups. 

[0028] As the polymerizable monomer (a 23 ), more preferred is ethylene, vinyl acetate, styrene, oc-methylstyrene, p- 
methylstyrene, (meth)acrylamide, diacetone (meth)acrylamide, methylol diacetone (meth)acrylamide, N,N-dimethyl 
(meth)acrylamide, N-methylol (meth)acrylamide, an alkyl vinyl ether, a (haloalkyl) vinyl ether, a vinyl alkyl ketone, buta- 
diene, isoprene, chloroprene, glycidyl (meth)acrylate, aziridinyl (meth)acrylate, aziridinylethyl (meth)acrylate, benzyl 
(meth)acrylate, 2-hydroxyethyl (meth)acrylate, a polyoxyalkylene mono(meth)acrylate, a polyoxyalkylene mono(meth) 
acrylate monomethyl ether, a polyoxymonoalkylene (meth)acrylate (2-ethylhexyl) ether, a polyoxyalkylene di(meth) 
acrylate, (meth)acrylate having a polydimethyl siloxane group, triallyl cyanurate, allyl glycidyl ether, allyl acetate, 2-hy- 
droxy-3-chloropropyl (meth)acrylate, N-vinylcarbazole, maleimide, N-methylmaleimide or (2-dimethylamino)ethyl 
(meth)acrylate. 

[0029] The (meth)acrylate having a blocked isocyanate group as the polymerizable monomer (a 23 ) is preferably a 
compound obtained by blocking the isocyanate group(s) of an isocyanate-containing (meth)acrylate having at least 
one isocyanate group with a blocking agent. The isocyanate-containing (meth)acrylate is preferably 2-isocyanatoethyl 
(meth)acrylate or the product obtained by reacting a (meth)acrylate having a functional group linkable to an isocyanate 
group and a polyisocyanate in such a ratio that at least one isocyanate group remains. 

[0030] As the (meth)acrylate having a functional group linkable to an isocyanate group, a (meth)acrylate having a 
hydroxyl group, particularly a mono- or di-ester of (meth)acrylic acid with a polyhydric alcohol, is preferred. As the 
polyhydric alcohol, ethylene glycol, polyoxyethylene glycol, propylene glycol, polyoxypropylene glycol, glycerin, tri- 
methyiolpropane-alkylene oxide adduct or pentaerythritoi may be mentioned. 

[0031] As the polyisocyanate, an aromatic isocyanate such as 4,4-diphenylmethane diisocyanate and tolylene di- 
isocyanate, an aliphatic isocyanate such as hexamethylene diisocyanate, isophorone diisocyanate, 4,4'-dicyclohexy- 
Imethane diisocyanate, cyclohexylene diisocyanate and norbornene diisocyanate or a modified product of an isocy- 
anate such as an isocyanurate-modified product, a prepolymer-modified product and a biuret-modified product of a 
polyisocyanate is preferred. Particularly preferred is an aliphatic isocyanate or its isocyanurate-, prepolymer- or biuret- 
modified product. 

[0032] The blocking agent is preferably an alkyl ketoxime, a phenol, an alcohol, a p-diketone or a lactam. Particularly 
preferred is methyl ethyl ketoxime, e-caprolactam, phenol, cresol, acetylacetone, diethyl malonate, isopropyl alcohol, 
t-butyl alcohol or maleimide. Especially preferred is a compound having a dissociation temperature of from 120 to 
180°C. 

[0033] Specific examples of the (meth)acrylate having a blocked isocyanate group include the following compounds: 

2-isocyanatoethyl (meth)acrylate having an isocyanate group blocked with methyl ethyl ketoxime, 
2-isocyanatoethyl (meth)acrylate having an isocyanate group blocked withe -ca pro lactam, 
the compound obtained by blocking the isocyanate group of the 1 :1 (molar ratio) reaction product of isophorone 
diisocyanate and 2-hydroxyethyl (meth)acrylate with methyl ethyl ketoxime, 

the compound obtained by blocking the isocyanate group of the 1:1 (molar ratio) reaction product of isophorone 
diisocyanate and 2-hydroxypropyl (meth)acrylate with methyl ethyl ketoxime, and 

the compound obtained by blocking the isocyanate group of the 1 :1 (molar ratio) reaction product of norbornene 
diisocyanate and 2-hydroxyethyl (meth)acrylate with methyl ethyl ketoxime. 

[0034] With respect to the proportions of the respective polymerization units in the polymer (X), the proportion of 
polymerization units derived from the (meth)acrylate having a R f group is preferably from 20 to 99 mass%, and the 
proportion of polymerization units derived from the polymerizable monomer (a 2 ) is preferably from 1 to 80 mass%. The 
proportion of polymerization units derived from each of the polymerizable monomer (a 21 ) and the polymerizable mon- 



EP 1 146 103 A1 

omer (a 2 *) in the polymer (X), if any, is preferably from 1 to 50 mass%. The proportion of polymerization units derived 
from the polymerizable monomer (a 23 ) in the polymer (X), if any, is preferably from 1 to 50 mass%. 
[0035] In the present invention, the stock composition comprising the polymerizable monomer (A), a surfactant (B) 
and an aqueous medium (C) is emulsified under pressure. 

[0036] The polymerizable monomers in the stock composition are preferred to be solid or liquid under the conditions 
employed for the emulsification under pressure. Among the above-mentioned polymerizable monomers the polymer- 
izable monomer (a 22 ) is preferably added to the emulsion obtained by emulsifying the stock composition under pressure 
because it is usually gas under the conditions employed for the emulsification under pressure. 
[0037] In the present invention, the surfactant (B) is a non-fluorine type surfactant containing no aromatic group 
which contains from 60 to 100 mass% of a nonionic surfactant. A non-fluorine type surfactant means a surfactant 
consisting of compounds containing no fluorine atom in the structure. Hereinafter, a "surfactant" means a surfactant 
containing no fluorine atom and no aromatic group, unless otherwise noted. 

[0038] The surfactant (B) may consist of one kind of surfactant or at least two kinds of surfactant. When the surfactant 
(B) consists of at least two kinds, it preferably consists of a nonionic surfactant and a cationic surfactant and/or an 
amphoteric surfactant. 

[0039] The stock composition in the present invention preferably contains no surfactant other than the surfactant (B) 
because the stability of the emulsion obtained by emulsification under pressure and the performance of the treated 
product improve. 

[0040] The nonionic surfactant in the surfactant (B) is preferably at least one surfactant selected from the following 
surfactants (b 1 ) to (b 5 ). a 
[0041] The surfactant (b') is a nonionic surfactant consisting of a polyoxyalkylene monoalkyl ether, a polyoxyalkylene 
monoalkenyl ether or a polyoxyalkylene monoalkapolyenyl ether. Each of the alkyl groups, the alkenyl groups and the 
alkapolyenyl groups in the surfactant (bi) preferably has a carbon number of from 4 to 26. Specific examples of the 
alkyl groups, the alkenyl groups and the alkapolyenyl groups are octyl groups, dodecyl groups, tetradecyl groups 
hexadecyl groups, octadecyl groups, hexadecyl groups, behenyl groups (dococyl groups), oleyl groups (9-octadecenyi 
groups) and the like. 7 
[0042] The surfactant (b^ is preferably a polyoxyalkylene monoalkyl ether or polyoxyalkylene monoalkenyl ether 
The polyoxyalkylene moiety in the surfactant (bi) preferably consists of one or two kinds of oxyalkylene groups and 
when rt consists of two kinds, it is preferred that the each kind of oxyalkylene groups are arranged in blocks' The 
polyoxyalkylene moiety preferably consists of at least two consecutive oxyethylene groups and/or oxypropylene groups 
[0043] As the surfactant (b^), preferred is a compound represented by the following formula 2, wherein R 2 is an alkyl 
group having a carbon number of at least 8 or an alkenyl group having a carbon number of at least 8, s is an integer 
of from 5 to 50, and g is an integer of from 0 to 20, provided that when both g and s are at least 2 the oxyethylene 
groups and the oxypropylene groups in formula 2 are arranged in blocks. 

R 2 0[CH 2 CH(CH 3 )0] g -(CH 2 CH 2 0) s H formu | a 2 

[0044] R 2 may be linear or branched, s is preferably an integer of from 10 to 30, and g is preferably an integer of 
from 0 to 10. If s is 4 or below, or if g is 21 or above, the compound is hardly soluble in water and is unlikely to dissolve 
uniformly in the aqueous medium (C). 

[0045] Specific examples of the compound (formula 2) are the following compounds, wherein s and g are the same 
as defined above and are preferred to be as mentioned above, and the oxyethylene groups and the oxypropylene 
groups are arranged in blocks. ,H w 



Ci 8 H370[CH 2 CH(CH 3 )0]g-(CH 2 CH 2 0) s H, 

Ci 8 H350[CH 2 CH(CH 3 )0]g-(CH 2 CH 2 0) s H, 

Ci6H 3 30[CH 2 CH(CH 3 )0]g-(CH 2 CH 2 0) s H, 

C 12 H 25 0[CH 2 CH(CH 3 )0] g -(CH 2 CH 2 0) s H, 

(C 8 H 17 )(C 6 H 13 )CHO[CH 2 CH(CH 3 )0] -(CH 2 CH 2 0) s H, 

C 10 H 21 O[CH 2 CH(CH 3 )O] g -(CH 2 CH 2 O) s H. 



and 



[0046] The surfactant (b 2 ) is a nonionic surfactant consisting of a compound which has at least one carbon-carbon 
tnple bond and at least one hydroxyl group in the molecule and shows surface acitivity, preferably a nonionic surfactant 
consist.ng of a compound having one carbon-carbon triple bond and one or two hydroxyl groups in the molecule The 
nonionic surfactant may contain a polyoxyalkylene moiety as a partial structure. The polyoxyalkylene moiety may be 
a polyoxyethylene moiety, a polyoxypropylene moiety, a moiety consisting of oxyethylene groups and oxypropylene 
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groups arranged at random or a moiety consisting of oxyethylene groups and oxypropylene groups arranged in blocks. 
[0047] Preferred specific examples of the surfactant (b 2 ) are compounds represented by the following formulae 3, 
4,5or6. 

HO-CR 3 R 4 -C=C-CR 5 R 6 -OH formula 3 



HO-(A 1 0) m -CR 3 R 4 -C^C-CR 5 R 6 -(OA 2 ) n -OH formula 4 

10 

HO-CR 7 R 8 -C=CC-H formula 5 



f5 HO-(A 3 0) k -CR 7 R 8 -C=C-H formula 6 

[0048] In the formulae 3 to 6, each of A 1 , A 2 and A 3 , which are independent of one another, is an alkylene group, m 
and n are independently integers of at least 0, (m+n) is an integer of at least 1 , and k is an integer of at least 1 , provided 
that when m, n or k is at least 2, each of A 1 , A 2 and A 3 may consist of one kind of alkylene groups or two kinds of 
alkylene groups. 

[0049] Each of R 3 , R 4 , R 5 , R 6 , R 7 and R 8 , which are independent of one another, is a hydrogen atom or an alkyl 
group, preferably a C V12 alkyl group, particularly preferably a Ce_ 12 alkyl group. Specific examples of these groups are 
a methyl group, an ethyl group, a propyl group, a butyl group and an isobutyl group. 

[0050] As the oxyalkylene moiety, an oxyethylene moiety, an oxypropylene moiety or a moiety consisting of both an 
25 oxyethylene moiety and an oxypropylene moiety is preferable. The number of oxyalkylene moieties in the surfactant 
(b 2 ) is preferably from 1 to 50. 

[0051] As the surfactant (b 2 ), preferred is a nonionic surfactant represented by the following formula 7, wherein x 
and y are integers of at least 0. 

30 

(CH 3 ) 2 CHCH 2 CH 3 
HO- (CH 2 CH 2 0) X C-C-C-C (OCH 2 CH 2 ) y -OH 

CH 3 CH 2 CH (CH 3 ) 2 



- • • formula 7 

40 

[0052] As the nonionic surfactant (formula 7), a nonionic surfactant wherein the average sum of x and y is 10, a 
nonionic surfactant wherein x is 0, and y is 0, or a nonionic surfactant wherein the average sum of x and y is 1 .3 is 
preferred. 

[0053] The surfactant (b 3 ) is a nonionic surfactant consisting of a compound which has a polyoxyethylene moiety 
45 consisting of at least two consecutive oxyethylene groups and a moiety consisting of at least two consecutive oxy- 
alkylene groups having a carbon number of at least 3 and has hydroxyl groups at both ends. The oxyalkylene having 
a carbon number of at least 3 is preferably oxytetramethylene and/or oxypropylene. 

[0054] As the surfactant (b 3 ), preferred is a nonionic surfactant consisting of a compound represented by the following 
formula 8 or 9, wherein h is an integer of 0 to 200, r is an integer of from 2 to 100, t is an integer of from 0 to 200, and 
50 (h+t) is an integer of at least 2. The -C 3 H 6 - moiety in the following formulae may be - CH(CH 3 )CH 2 -, -CH 2 CH(CH 3 )- or 
a mixture of -CH(CH 3 )CH 2 - and -CH 2 CH(CH 3 )-, and the polyoxyalkylene moieties in the following formulae form blocks. 



HO- (CH 2 CH 2 0) h -(C 3 H 6 0) r -(CH 2 CH 2 0) t H formula 8 

55 

HO-(CH 2 CH 2 0) h -[(CH 2 ) 4 OJ r -(CH 2 CH 2 0)iH formula 9 
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[0055] As the surfactant (b 3 ), further preferred is a nonionic surfactant which is any of the following compounds. 

HO- (CH 2 CH 2 0) 15 .(C 3 H 6 0) 35 -(CH 2 CH 2 0) 15 H, 
HO- (CH 2 CH 2 0) 8 -(C 3 H 6 0) 35 -(CH 2 CH 2 0) 8 H, 
HO- (CH 2 CH 2 0) 45 -(C 3 H 6 0) 17 -(CH 2 CH 2 0) 45 H, and 
HO- (CH 2 CH 2 0) 34 -(C 3 H 6 0) 28 -(CH 2 CH 2 0) 34 H. 

[0056] The surfactant (b 4 ) is a nonionic surfactant having an amine oxide moiety in the molecule, preferably a nonionic 
surfactant which is a compound represented by the following formula 10. 



(R 9 )(R 10 )(R 11 )N(^O) formula 10 

[0057] In formula 10, each of R9 and R 11 , which are independent of one another, is a monovalent hydrocarbon 
group. In the present invention, a surfactant having an amine oxide moiety (N->0) is considered as a nonionic surfactant 
though it is sometimes classified as a cationic surfactant. 

[0058] As the surfactant (b 4 ), particularly preferred is a nonionic surfactant represented by the following formula 1 1 , 
because the stability of the dispersion of the polymer (X) improves. 

(R 12 )(CH 3 ) 2 N(^0) formula 11 

[0059] In formula 1 1 , R™ is a C 6 . 22 alkyl group, a C 6 . 22 alkenyl group, a phenyl group linked to a (C^) alkyl group 
or a phenyl group linked to a (C 6 . 22 ) alkenyl group, preferably a C 8 . 22 alkyl group. Specific examples of the nonionic 
surfactant (formula 11) include the following compounds. 

(H(CH 2 ) 12 ](CH 3 ) 2 N(->0), 
[H(CH 2 ) 14 ](CH 3 ) 2 N(->0), 
[H(CH 2 ) 16 ](CH 3 ) 2 N(-*0), and 
[H(CH 2 ) 18 ](CH 3 ) 2 N(->0). 

[0060] The surfactant (b$) is a nonionic surfactant consisting of a fatty acid ester of a polyol. As the polyol for the 
surfactant (b*), polyethylene glycol, decaglycerin, the ether of polyethylene glycol or a polyol (other than polyethylene 
glycol) may be mentioned. 

[0061] As the surfactant (b-5), the 1:1 (molar ratio) ester of octadecanoic acid with polyethylene glycol, the 1 :4 (molar 
ratio) ester of the ether of sorbit and polyethylene glycol with oleic acid, the 1:1 (molar ratio) ester of the ether of 
polyoxyethylene glycol and sorbitan with octadecanoic acid, the 1:1 (molar ratio) ester of the ether of polyethylene 
glycol and sorbitan with oleic acid, the 1:1 (molar ratio) ester of dodecanoic acid with sorbitan, the (1 or 2)-1 (molar 
ratio) ester of oleic acid with decaglycerin or the (1 or 2):1 (molar ratio) ester of octadecanoic acid with decaglycerin 
may be mentioned. 

[0062] As the cationic surfactant, preferred is a cationic surfactant which is a substituted ammonium salt, particularly 
a cationic surfactant which is a compound represented by the following formula 12. 

[(R 13 ) 4 N + ]X' formula 12 

[0063] The symbols in formula 12 have the following meanings. 

[0064] R13 : each of the four R™s, which are independent of one another, is a hydrogen atom, a C 1 22 alkyl group a 
C 2 .22 alkenyl group or a polyoxyalkylene group having a terminal hydroxyl group, provided that all the four R13 S are 
not hydrogen atoms simultaneously; and 
X* : a counterion. 

[0065] The alkyl group as R13 is preferably a long chain alkyl group. The alkenyl group as R« js preferably a 
long chain C 6 _ 22 alkenyl group. The polyoxyalkylene group as R™ is preferably a polyoxyethylene group. It is preferred 
that Ri3 s essentially include a methyl group or an ethyl group in addition to long chain groups. As X-, a chloride ion 
an ethylsulfate ion or an acetate ion is preferred. 

[0066] As the compound (formula 12), a mono(long chain alkylamine) hydrochloride, a mono(long chain alkyl)dimeth- 
ylamme hydrochloride, a mono(long chain alkyl)dimethylamine acetate, a monoflong chain alkenyl)dimethylamine hy- 
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drochloride, a mono(long chain alkyl)dimethylamine ethylsulfate, a mono(long chain alkyi)trimethytammonium chloride, 
a di(long chain alkyl)monomethytamine hydrochloride, a di(long chain alkyl)dimethylammonium chloride, a mono(long 
chain alkyl)monomethyldi(polyoxyethylene)ammonium chloride or a di(long chain alkyl)monomethylmono(polyoxyeth- 
ylene)ammonium chloride may be mentioned. 
5 [0067] As the compound (formula 12), preferred is monooctadecyltrimethylammonium chloride, monooctadecyld- 
imethylmonoethylammonium ethylsulfate, mono(long chain alkyl)monomethyldi(polyethylene glycol)ammonium chlo- 
ride, di(tallow alkyl) dimethylammonium chloride or dimethylmonococonutamine acetate. 

[0068] When the surfactant (B) contains an amphoteric surfactant, the amphoteric surfactant is preferably an alanine, 
an aliphatic amide betaine, acetic acid betaine or the like. Specific examples of the amphoteric surfactant include 
10 dodecylbetaine, octadecylbetaine, dodecyldimethylaminoacetic acid betaine and a fatty acid amide propyldimethyl- 
aminoacetic acid betaine. 

[0069] The amount of the surfactant (B) is preferably from 1 to 10 mass%, particularly from 3 to 10 mass%, based 
on the polymerizable monomer (A). If the amount of the surfactant (B) is too small, the stability of the emulsion tends 
to be poor, while if it is too large, the wet abrasion durability of the water and oil repellency of the aqueous dispersion 
is may be possibly poor. However, when the polymerizable monomer (A) in the stock composition contains a polymeriz- 
able monomer having self-emulsibility, the amount of the surfactant (B) can be reduced. 

[0070] The aqueous medium (C) is an aqueous medium consisting of water and a solvent having a viscosity of at 
least 3 cP at 25°C. The viscosity is preferably from 3 to 200 cP, in particular from 5 to 120 cP. The viscosity is a physical 
index that indicates the flowability of a fluid. In the present invention, the use of the aqueous medium (C) containing a 

20 solvent having a specific or higher level of the physical index in the specific polymerization procedure enables produc- 
tion of a water and oil repellent aqueous dispersion having excellent performance as well as a high viscosity. The 
solvent in the aqueous medium (C) is supposed to act mainly as a co-solvent during polymerization or emulsification 
and interact with the surfactant (B) to improve the stability of the emulsion obtained by emulsification under pressure. 
The solvent has the advantage that the stability and homogeneity of the emulsion lasts long during the emulsification 

25 under pressure. 

[0071] The solvent in the aqueous medium (C) is preferably at least one solvent selected from saturated polyhydric 
alcohols, (mono or poly)alkyl ethers of saturated polyhydric alcohols and alkylene oxide adducts of saturated polyhydric 
alcohols. 

[0072] Preferable saturated polyhydric alcohols are ethylene glycol, propylene glycol, glycerin, trimethylolethane and 
30 trimethylolpropane. 

[0073] Preferable (mono or poly)alkyl ethers of saturated polyhydric alcohols are diethylene glycol monomethyl ether, 
dipropylene glycol monomethyl ether, dipropylene glycol dimethyl ether, particularly diethylene glycol monomethyl ether 
and dipropylene glycol monomethyl ether. 

[0074] Preferable reaction products of polyhydric alcohols and ethylene oxide and/or propylene oxide are dipropylene 
35 glycol, trirpropylene glycol, tetrapropylene glycol and polypropylene glycol having at least five consecutive oxypropyl- 
ene groups. 

[0075] The solvent in the aqueous medium (C) is preferably at least one solvent selected from ethylene glycol, pro- 
pylene glycol, diethylene glycol, triethylene glycol, tetraethylene glycol, diethylene glycol monomethyl ether, dipropyl- 
ene glycol monomethyl ether, tripropylene glycol monomethyl ether, glycerin, dipropylene glycol, tripropylene glycol, 

40 tetrapropylene glycol and polypropylene glycol. 

[0076] The amount of the solvent in the aqueous medium (C) is preferably from 2 to 50 mass%, particularly from 1 0 
to 40 mass% , based on the polymerizable monomer (A). If the amount of the solvent is too small, the effect of improving 
the stability of the emulsion may not be acknowledged, while if the amount of the solvent is too large, the waterdrop 
rolling property may be poor. The amount of the aqueous medium (C) is preferably 1 to 5 times by mass as that of the 

45 polymerizable monomer (A). 

[0077] In the present invention, the stock composition comprising the polymerizable monomer (A), the aqueous 
medium (C) and the surfactant (B) is emulsified under pressure. It is possible to incorporate components other than 
the aqueous medium (C) and the surfactant (B) (hereinafter referred to other components) into the stock composition. 
As the other components, a chain transfer agent, a pH adjustor and the like may be mentioned. In the present invention, 

50 jt is preferred to add a chain transfer agent, and as the chain transfer agent, a compound represented by the following 
formula 13 (wherein R 14 is a C 12 . ia alkvl 9 r oup) ' s preferably added to improve various properties of the composition 
of the present invention. The amount of the chain transfer agent can be varied appropriately in accordance with the 
molecular weight of the polymer (X). 

R 14 SH formula 13 
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[0078] The stock composition may be pre-emulsified. for example, by stirring before it is emulsified under pressure 
though rt is not essential. The emulsification under pressure is preferably performed in a high pressure emulsifier As 
the hrgh pressure emulsifier, Manton-Gaulin. Hydroshear or Microfluidizer may be mentioned. Emulsification of the 
stock composition under pressure gives an emulsion of the polymerizable monomer (A). The gauge pressure during 
«■ .emu srfication is preferably from 1 MPa to 50 MPa (MPa denotes megapasca.) The temperature of the stock 
compos.t.on under pressure is preferably from 40 to 80°C. Though the emulsification under pressure can be accom- 
phshed by just keeping the stock composition under pressure, it may be stirred, if necessary. The emulsion obtained 
J ^ mu,s ^ t,on u " der pressure has the advantage that the polymerizable monomer in it forms thermodynam- 
• k * 3 Sma " aV6ra9e PartiC ' e diam6ter ,hat a " OW most of the Po'y^erizable monomer to react 

2Z^ ? m ? ^T'TI^ aVera9 f diame,er ° f ,he Particles in the emulsion after *e emulsification under 
pressure is preferably from 1 x 1 0" 4 to 3 x 1 0- 1 um. 

[0079] In the present invention, the stock composition is polymerized by emulsion polymerization after the emulsifi- 
°£S Z^^e" * 6mU ! Si0n po 'y meri2ation is prefa rably '^ated b V adding a polymerization initiator to the 
stock compos.t.on after the emulsrfication under pressure. The polymerization initiator is not particularly limited and 

^ a rr onp y T: za ^ 

th?^ln2. a f 1 ^ The : eac " on temperature during the polymerization reaction can be varied in accordance with 

ooao w T ? 6 "^vf ^ fe Preferably fr ° m 30 10 80 ° C " The reacti0n ,ime is P referab, y from * to 70 hours. 
™!! Z ^ me ' 00 the preSent inventi0n con,ains Polymerization units derived from the polymerizable 

monomer (a*) which .s gas under the conditions employed for the emulsification under pressure, it is prefemtf to add 
the polymenzable monomer (a*, the stock composHion after the emulsification under pressure prior to polymerization 
[0081] The aqueous d.spersion obtained by the polymerization reaction may be used as the water and oil repellent 
aqueous d,spers.on by itself or may be diluted with water and/or an organic solvent, preferably with water alone The 
aqueousd,sper S ,onoba.ned by the process ofthe present invention has the advantage that its high stability lasts even 

25 on! ITJIT 1 COntammantS - I he 0f 9 anic solvent to ba "sed to dilute it may be the same as or different from the 
? s one contained in the aqueous medium (C). 

mSm ^T° CeS f S ° f l h .t P . re ! ent inVenti ° n aff ° rdS a " aqUe0US dispersion havin ° the Po'ymer (X) in the aqueous 
0 03 to ?0 2 S 1^ rt 6 P0 ^ er W iS diSP6rSed in the aque0US medium < C > in ,he form of Particles of from 
. ! aqUe ° US d,spersion of ,he present inva ntion is useful as a water and oil repellent aqueous 

dl^nTnn T ^ ^ "* °" r8Pe " enCy The aqUS0US dispersion is diluted to an arbitrary concentration 
0 n« e n d 1°h h PUrP ° Se ° r aPP ' iCati0n and ,he " apP ' ied 10 an ob j eci As a method for applying it to an object, an 
^ H Pe K ndin9 UP ° n the * Pe ° f ,he ° bjeCt t0 be trea,ed or ^ formulation of the composition 
For exampte there .s a method wherein it is put on the surface of an object to be treated by a coating method such as 

Sen "cure thenT ' " * P ° SSib ' e * 3PP ' y " '° 9ether With 3 Suitab,e ^S^i 

2 wIS S 6 oi and °! rePe " ent aqUe ° US diSPerSi0 " ° f the present invention shows excelte "t ^ability and long 
lasting water and oil repellency. even used in combination with another compound, and therefore may be used if 

necessajy.^mbinationwithadditivessuchasanotherpo.ymerblender.anotherwaterrepe^ 

SET 0 ?? 8, k 3 flame retardantl an antiSta,iC a9ent ' a d * e stabi,izer and an anticrease agent. P ' 

mli J *%! i0 ^ ! rea,ed With the Wa,6r and 0i ' repel,ent of ,he present 'mention is not particularly limited and 

X alSte C) " 9 ' leathef ' aSbeSt ° S ' meta ' S and metal 0>ddes ' ceramics. piastS 

iSJ^'i 68 T ade f 8nimal ° r Pl3nt na,Ural fib6rS SUCh aS Cotton ' nemp - wo °' or s»k. synthetic fibers such as 
polyam.de. polyester, polyvinyl alcohol, polyacrylonitrile. polyvinyl chloride or polypropylene, semisynthetic fibere suS 

liSTS^" T 93 "' 0 fibe '! SUCh as 9lass fibers or carbon fibers, or mixed fibers thereof nTa" be mentioned 

disii J wh T PerS ',? n ° btained bY the Pr0C6SS ° f the Pfesent invention is a wa *r and oil repellent aqueous 

'V 11 ^"^ a9ainSt WaShin9 and ^ Cleaning ' the Waterdrop rolli " 9 P ro PeVa"< 
Z l*ln!l P y con u ven,,0nal water and oil re P e,lente - The aqueous dispersion of the present invention 
is advantageous also in view of the working environment 

Sow! t y ii ea r hy the rr and oii repe,ient aqueous dispersi ° n ° f the present -«» 

orom h n?nr,Sf T* TT *"* tUe SUtfaCtant allows ,ormati ° n ° f a homogeneous emulsion wUh 

S^^^T5^ U,Kto P T Ure WhiCh VieldS a " aqUe ° US diSpersi0n with excellent stability cZ 
raining the polymer (X) of high quality upon polymerization 

^*J2* 6Ven " *• Pfesence 0f Co-**™* a " d contaminants and during stirring and storage. The vSter 

wTZSJ^T" ,mparts exce,len, water and oil repe,lency and an exce,,ent waterdrop ^ 
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EXAMPLES 




[0089] The present inventjoa Wl be described specifically with reference to Working Examples (Examples 1 to 6) 
and Comparative Examples (E*a^ples 7 to 9). The codes used in the Examples denote the following meanings. 

FA : a mixture of F(CF 2 ) n CH 2 CH 2 OCOCH=CH2, wherein n is from 6 to 16 and averages 9; 
StA : octadecyl acrylate; 
CHMA : cyclohexyl metha cry late; 
NMAA : N-methylolacrylamide; 
10 VCL : vinyl chloride; 

CHPMA : 3-chloro-2-hydroxypropyl methacrylate; 
GMA : glycidyl methacrylate: 
DOM : dioctyl maleate; 

HE6P : the reaction product of the compound obtained by blocking one of the isocyanate groups of isophorone 
is diisocyanate with methyl ethyl ketoxime and 2-hydroxyethyl methacrylate; 

PEOOE : polyoxyethylene monooleyl ether; 
StTMAC : trimethylmonooctadecylammonium chloride; 

POEL : polyoxyethylene mono(2-dodecyl) ether containing 15 oxyethylene units; 

PEOPPO : polyoxyethylene polyoxypropylene block polymer (formula 8 wherein h and t are 15, and r is 35); 
20 DTDMAC : di(tallow alkyl)dimethylammonium chloride; 

LDMAO : monolauryldimethylamine oxide; 

PEOOPE : polyoxyethylene mono(octylphenyl) ether; 

Surfactant C 1 : compound of formula 7 wherein the sum of x and y is 10; 

PEOLE : polyoxyethylene (1-methylundecyl ether); 
25 DPG : dipropylene glycol (viscosity 107 cP at 25°C); 

TPG : tripropylene glycol (viscosity 56 cP at 25°C) ; 

TEPG : tetrapropylene glycol (viscosity 50 cP at 25°C) ; 

PPG : solvent mixture of 70 mass% of tripropylene glycol, 25 mass% of tetrapropylene glycol and 5 mass% of 
polypropylene glycol (viscosity 52 cP at 25°C); 
30 DPGMME : dipropylene glycol monomethyl ether (viscosity 3.3 cP at 25°C) ; 

ACE : acetone (viscosity 0.3 cP at 25°C); and 
StSH : octadecylmercaptan. 



[0090] FA (154 g), StA (90 g), CHMA (12.8 g), StSH (0.77 g), PEOOE (15.4 g), StTMAC (5.1 g), DPG (290 g) and 
deionized water (320 g) were stirred at 50°C for 30 minutes and then emulsified in a high pressure emulsifier (Manton- 
Gaulin) at 20 MPa while maintained at 40 to 50°C. The average particle diameter of the resulting emulsion was 0.23 urn. 
[0091] Then, it was transferred into a 1 € glass autoclave, and azobis(2-amidinopropane) dihydrochloride (0.5 g) was 
40 added. The atmosphere in the autoclave was replaced with nitrogen, and polymerization was carried out at an elevated 
temperature of 60°C for 6 hours with stirring to give a milky emulsion. The average molecular weight of the polymer 
in the emulsion was 98,000. The solid content of the emulsion was 37.6 mass%, and the average particle diameter of 
the polymer was 0.11 urn. The emulsion was diluted with deionized water to a solid content of 20 mass%, to obtain 
stock solution 1. 



[0092] FA (167 g), StA (46.2 g), NMAA (5.1 g), StSH (0.77 g), PEOOE (10.3 g), surfactant C 1 (5.1 g). PEOLE (5.1. 
g), TPG (90 g) and deionized water (320 g) were stirred at 50°C for 30 minutes and then emulsified in a high pressure 
50 emulsifier (Manton-Gaulin) at 30 MPa while maintained at 40 to 50°C. The average particle diameter of the resulting 
emulsion was 0.17 urn. 

[0093] Then, it was transferred into a 1 € glass autoclave, and azobis(2-amidinopropane) dihydrochloride (0.5 g) was 
added. The atmosphere in the autoclave was replaced with nitrogen, and after addition of VCL (38.5 g), polymerization 
was carried out at an elevated temperature of 60°C for 15 hours with stirring to give a milky emulsion. The average 
55 molecular weight of the polymer in the emulsion was 80,000. The solid content of the emulsion was 38.1 mass%, and 
the average particle diameter of the polymer was 0.07 urn. The emulsion was diluted with deionized water to a solid 
content of 20 mass%, to obtain stock solution 2. 



[EXAMPLE 1] 
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[EXAMPLE 2] 
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[EXAMPLES 3 to 8] 

[0094] Polymerization was carried out by using the polymerizable monomers, solvents and surfactants shown in 
Table 1, by the procedure of Example 1 in Examples 4, 6 and 8 and by the procedure of Example 2 in Examples 3, 5 
and 7 to give emulsions, and the emulsions were diluted to obtain stock solutions 3 to 8. 

[EXAMPLE 9] 

[0095] Polymerization was carried out by following the procedure of Example 1 except that the em unification in the 
high pressure emulsifier in Example was omitted. After the polymerization, a large amount of solid was precipitated in 
the autoclave, and no emulsion containing the polymer of the loaded polymerizable monomer was formed. 



Table 1 



15 


Stock Stock solution 


Polymerizable monomer 
(parts by mass) 


Medium (C) (parts by mass) 
mass) 


Surfactant (B) (parts by 
mass) 




Ex. 1 


FA/StA/CHMA 
(65/35/5) 


DPG(35) 


PEOOE(6) 
StTMAC(2) 


20 


Ex.2 


FA/StA/N M AA/VCL 
(65/18/2/15) 


TPG(35) 


PEOOE(4) 

Surfactant C 1 (2) j 




Ex.3 


FA/CHPMA/NMMA/VCL 
(72/5/3/20) 


DPGMME(35) 


PEOOE(6) 
PEOPPO(1) 


25 


Ex.4 


FA/StA/CHMA/GMA/ 

NMMA/CHPMA 

(60/13/20/3/2/2) 


DPG(35) 


PEOOE(6) 

PEOPPO(1) 
DTDMAC(1) 


30 


Ex.5 


FA/DOM/NMAA/VCL 
(70/6.5/2.5/21) 


TEPG(35) 


PEOOE(6) 
PEOPPO(1) 


35 


Ex.6 


FA/StA/HE6P 
(60/38/2) 


PPG(35) 


POEL(4) 
Surfactant C 1 (2) 
StTMAC(1.6) 




Ex.7 


FA/DOM/NMAA/VCL 
(70/6.5/2.5/21) 


TPG(35) 


LDMAO(1.5) 

PEOOPE(2.5) 

StTMAC(4) 


40 


Ex.8 


FA/StA/HE6P 
(60/38/2) 


ACE(65) 


PEOOE(6) 
PEOPPO(1) 



[APPLICATION TO FABRIC] 



[0096] Stock solutions 1 to 8 obtained as descried above were respectively diluted with deionized water to a solid 
content of 0.5 mass% to prepare treating solutions. A polyester tropical cloth as a test cloth was dipped in each treating 
solution and squeezed between a pair of rubber rollers to a wet pick up of 60 mass%. Then, it was dried at 110°C for 
90 seconds and heat-treated at 170°C for 60 seconds. With respect to the test cloths after the treatment, the water 
repellency, the oil repellency and the waterdrop rolling angle were measured by the following methods. The results are 
shown in Table 4. 

[Water and oil repellency in the presence of contaminants] 

[0097] Stock solutions 1 to 8 obtained as descried above were respectively diluted with deionized water to a solid 
content of 0.5 mass, and 0.005 mass% of a disperse dye (Sumikaron Red) was added to obtain treating solutions. A 
polyester tropical cloth as a test cloth was dipped in each treating solution and squeezed between a pair of rubber 
rollers to a wet pick up of 60 mass%. Then, it was dried at 110°C for 90 seconds and heat-treated at 170°C for 60 
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seconds. With respect to the test cloths after the treatment, the water repellency and the oil repellency were measured 
by the following methods. The results are shown in Table 4. 

[Evaluation of water repellency] 

[0098] The evaluation was carried out by a spray test of JIS-L 1 092 and represented by the water repellency numbers 
shown in Table 2. 







Table 2 


10 


Water repellency number 


State state 




100 


No wetting observed on the surface 




90 


Slight wetting observed on the surface 




80 


Partial wetting observed on the surface 


15 


70 


Substantial wetting observed on the surface 




50 


Wetting observed over the entire surface 




0 


Complete wetting observed over both surfaces 



20 



[Evaluation of oil repellency] 

[0099] The evaluation was carried out in accordance with AATCC-TM118-1966 and represented by the oil repellency 
numbers as shown in Table 3. 



Table 3 



25 



30 



35 



Oil repellency number 


Test liquid 


Surface tension (25°C)X10 5 N/cm 


8 


n-Heptane 


20.0 


7 


n-Octane 


21.8 


6 


n-Decane 


23.5 j 


5 


n-Dodecane 


25.0 


4 


n-Tetradecane 


26.7 


3 


n-Hexadecane 


27.3 


2 


65 Parts of nujol/35 parts of n-hexadecane 


29.6 


1 


Nujol 


31.2 


0 


Less than 1 
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50 



55 



[Evaluation of waterdrop rolling property] 

[0100] 50 u€ of water was dropped onto a test cloth to form a waterdrop on the surface of the test cloth. It was allowed 
to stand still for a minute, and the cloth was inclined at a rate of 5 degree per minute. The angle between the test cloth 
and the horizontal plane at which the waterdrop started to roll was defined as the waterdrop rolling angle (unit: degree). 
The smaller the waterdrop rolling angle is, the better the waterdrop rolling property is. 

Table 4 



Stock solution 


Water repellency 


Oil repellency 


Waterdrop rolling 
rolling angle 


In the presence of contaminants 










Water repellency 


Oil repellency 


Ex. 1 


100 


6 


5.5 


100 


6 


Ex.2 


100 


6 


5.3 


100 


6 


Ex.3 


100 


5 


6.5 


100 


5 


Ex.4 


100 


6 


4.5 


100 


6 


Ex.5 


100 


5 


5.8 


100 


5 


Ex.6 


100 


6 


4.5 


100 


6 
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Table 4 (continued) 



Stock solution 


Water repellency 


Oil repellency 


Waterdrop rolling 
rolling angle 


In the presence of contaminants 










Water repellency 


Oil repellency 


Ex.7 


90+ 


3 


22.5 


Precipitation 


Precipitation 


Ex.8 


80+ 


4 


19.5 


80 


1 



Claims 

1 . A process for producing a water and oil repellent aqueous dispersion, comprising emulsifying a stock composition 
comprising the following polymerizable monomer (A), the following surfactant (B) and the following aqueous me- 
dium (C) under pressure and polymerizing the stock composition to form an aqueous dispersion having a polymer 
(X) comprising polymer units derived from the polymerizable monomer (A) dispersed in the aqueous medium (C): 

polymerizable monomer (A): a polymerizable monomer consisting of a (meth)acrylate (a 1 ) having a polyfluor- 
oalkyl group or consisting of a (meth)acrylate (a 1 ) having a polyfluoroalkyl group and a polymerizable monomer 
(a 2 ) other than the (meth)acrylate (a 1 ) having a polyfluoroalkyl group; 

surfactant (B): a surfactant which is a non-fluorine type surfactant containing no aromatic group and contains 
from 60 to 100 mass% of a nonionic surfactant; and 

aqueous medium (C): an aqueous medium consisting of water and a solvent having a viscosity of at least 3 
cP at 25°C. 



2. The process according to Claim 1 , wherein the polymerizable monomer (a 2 ) is a polymerizable monomer containing 
an alkyl (meth)acrylate having a C^ 20 alkyl group. 

3. The process according to Claim 1 or 2, wherein the solvent in the aqueous medium (C) is at least one solvent 
selected from saturated polyhydric alcohols, alkyl ethers of saturated polyhydric alcohols and alkylene oxide ad- 
ducts of saturated polyhydric alcohols. 

4. The process according to Claim 3, wherein the solvent in the aqueous medium (C) is at least one solvent selected 
from ethylene glycol, propylene glycol, diethylene glycol, triethylene glycol, tetraethylene glycol, diethylene glycol 
monomethyl ether, dipropylene glycol monomethyl ether, tripropylene glycol monomethyl ether, glycerin, dipropyl- 
ene glycol, tripropylene glycol, tetra propylene glycol and polypropylene glycol. 

5. The process according to any one of Claims 1 to 4, wherein the amount of the solvent in the aqueous medium (C) 
is from 2 to 50 mass% based on the polymerizable monomer (A). 

6. The process according to any one of Claims 1 to 5, wherein the stock composition contains no surfactant other 
than the surfactant (B). 

7. The process according to any one of Claims 1 to 6, wherein the nonionic surfactant in the surfactant (B) is at least 
one nonionic surfactant selected from the following surfactants (b 1 ) to (b 5 ) : 

surfactant (b 1 ) : a nonionic surfactant consisting of a polyoxyalkylene monoalkyl ether, a polyoxyalkylene 
monoalkenyl ether or a polyoxyalkylene monoalkapolyenyl ether; 

surfactant (b 2 ): a nonionic surfactant consisting of a compound which has at least one carbon-carbon triple 
bond and at least one hydroxyl group in the molecule and shows surface acitivity; 

surfactant (b*): a nonionic surfactant consisting of a compound which has a polyoxyethylene moiety consisting 
of at least two consecutive oxyethylene groups and a moiety consisting of at least two consecutive oxyalkylene 
groups having a carbon number of at least 3 and has hydroxyl groups at both ends; 
surfactant (b 4 ): a nonionic surfactant having an amine oxide moiety in the molecule; and 
surfactant (b 5 ): a nonionic surfactant consisting of a fatty acid ester of a polyol. 

8. The process according to any one of Claims 1 to 7, wherein the amount of the surfactant (B) is from 1 to 10 mass% 
based on the polymerizable monomer (A). 
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9. The process according to any one of Claims 1 to 8, wherein the following polymerizable monomer (a 22 ) is added 
after the emulsification under pressure, and the polymerization is carried out: 
polymerizable monomer (a 22 ): a vinyl halide or vinylidene halide. 

5 10. The process according to any one of Claims 1 to 9, wherein the stock composition further comprises a compound 
represented by the following formula 13 : 



wherein R 14 is a C 12 .i 8 alkyl group. 

11. The process according to any one of Claims 1 to 10. wherein the average particle diameter of the polymer (X) is 
from 0.03 to 0.25 urn. 



12. A water and oil repellent aqueous dispersion produced by the process according to any one of Claims 1 to 11. 

13. An object treated with the water and oil repellent aqueous dispersion according to Claim 12. 
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